WO 2004/044845 



* 



10/533204 



r PCT/CB2003/004841 




Fig.2. 



23- 



Personal Computer 



Digital Camera 



21- 



Microscope 



22 



SUBSTITUTE SHEET (RULE 26) 



10/533204 

WO 2004/044845^^ ^^PCT/GB2003/004841 

2/9 



Fig.3. 



34 — 



36- 



Colour and/or 
vignette correction 



I 



■31 



32 — Identify mask points 



Generate PCM 
(local sd, local mean) 



— 33 



Analyse distributions 
in PCM 



Image segmentation 



I 



•35 



Clean up image 



I 



Identify tubule seed points 
(duct pixels) 



I 



■37 



38 -\- Dilate tubule seed points 

i ~ 



39- 



40- 



Calculate cancer metrics 



OR 



Classify cancer severity 



I 
i 
i 
i 



41 



Train classifier 



SUBSTITUTE SHEET (RULE 26) 



10/533204 

WO 2004/044845^ PCT/GB2003/004841 

3/9 



Fig.4. 



Li 

M 



N 



Ay 



Ax 



SUBSTITUTE SHEET (RULE 26) 



WO 2004/044845 



PCT/CB2003/004841 



4/9 



Form grey level 
histogram H g 

i 



— 51 



Locate peaks 
and valleys in"*"" 0 * - 
histogram H g 



Fig.5. 



Valley in grey 
level histogram 



YES 



53a 
J- 



Test valley: is valley 
above main peak ? 
v>p r ? 



uNO 



~53 



Build PCM using 
local mean and 
standard 
deviation 



± 



YES 



53b 



Is valley too 
low ? (v < 200) 



YES 



NO 



I NO, Set 
T mask points 



— 54 



Build local mean 
histogram H m __ 55 
from portion ' t_ 
of PCM 



56 



Locate peaks 
and valleys in 
histogram H m 



57 



Repeat search 
for a valley 
above main 
c peak 

I NO 



Is there a 
valley ? 



ir NO 



YES 



Set default 
threshold for 

mask (if 
appropriate) 



YES 



Test valley: 
is valley above 
main peak ? 
v>p 1 

-1r— 



57a 



57b 

i 



NO 



Sufficient 
difference 
between 
peaks ? 

" m (Pj) 
>XH m (p 2 ) 



57c 

I 



Is at least X 
fraction of 
histogram 

below valley 
? 



NO 



58 



Mask points 
have now 
been set if 

appropriate 



T 

YES, 
Set mask points 



i 

YES, 
Set mask points 



NO 



— 59 



END 



Is the valley 
less than X 
fraction of 
main and 
secondary 
57d— (-* peaks? 

_ f 

YES, 
Set mask points 



SUBSTITUTE SHEET (RULE 2G) 



WO 2004/044845 



5/9 



Fig.6(a) 



Main peak 


A Secondary 






j 





10/533204 



7CB20O3/O04841 



Fig.6(b) 

-Main peak 



Secondary 
peak 




Q 

CO 

CO 

o 
o 



CM 

Q- 



c 
E 

8 

O) 

c 
o 

E 
CO 



Fig.7. 

i, Pi or local mean Sum along rows 




Local mean histogram 

SUBSTITUTE SHEET (RULE 26) 



10/533204 

WO 2004/044845 ^CT/GB2003/004841 

6/9 



Tertiary peak, track length 3 C 



Secondary valley, track length 3 
Secondary peak, track length 4 



Main valley, track length 4 



Main peak, track length 5 




BEST 









(0 






iiip 






mm* 









SUBSTITUTE SHEET (RULE 26) 



WO 2004/044845 



10/533204 

PCT/CB2003/004841 

7/9 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



